There is an increasing incidence of moderate to severe left ventricular dysfunction in patients referred for CABG due to widespread use of thrombolysis, increased surgery in patients with recent acute myocardial infarction and angioplasty, which delays surgical intervention until coronary arteriosclerosis is more extensive and left ventricular dysfunction more severe, placing patients at much higher surgical risk 4 . Left ventricular function is customarily reported as ejection fraction (EF), measured either by echocardiography, cineangiography or by radionuclide scanning. An ejection fraction between 60 and 75% is considered normal. A mild to moderate depression of ventricular function is represented by an ejection fraction of 40 to 60%. Those below 40% represent moderate depression and those below 30% severe depression. 5 Symptoms of congestive heart failure appear with increasing frequency with an ejection fraction below 30% and are common with an ejection fraction below 20%. Effective bypass surgery that relieves all major obstructions is usually associated with an increase in ejection fraction of at least 10% if viable myocardium is significant, apparently because blood flow is restored to viable but nonfunctioning ischemic muscle. 5
Methods:
The study was conducted in the department of cardiovascular surgery, National Institute of Cardiovascular Diseases, (NICVD) Dhaka, Bangladesh between January 2006 and Dec 2007. Patients of ischemic heart disease (IHD) with left ventricular dysfunction (LVEF d"40% calculated by echocardiography undergoing CABG) admitted in NICVD for coronary artery bypass grafting were selected for this study. Patients with left ventricular aneurysm, co-existing valvular or congenital heart disease and those aged over 70 were excluded from the study. Patients with recent MI (within 6 weeks), redo CABGs and emergency CABG patients were also excluded.
Diagnosis was confirmed by history, clinical examination, ECG, echocardiography, coronary angiography and other required laboratory investigations. The cases were selected by specific inclusion and exclusion criteria. The treatment strategy was planned preoperatively after assessment of various parameters and the patients were divided into two groups i.e. Group A and Group B subjected to OPCAB and on-pump CABG respectively. Preoperative, peroperative, and postoperative variables were recorded in a preformed data sheet. Follow-up of the patients were done after one month and six months postoperatively. Relevant findings were recorded in the data sheet. The collected data were compiled, analyzed and presented by using standard statistical methods.
The participants were explained the purpose and the importance of the study. The study was conducted with signed informed consent from all the participants. Interview schedule, hospital records and investigations using pre-formed data form collected data.
Patients under study had undergone Echocardiographic examination Preoperatively and 6 months postoperatively. Assessment of left ventricular function was done by echocardiography. Ejection fraction (EF%) was determined by 'cubed equation' method using two dimensional (2D) and M-mode echocardiography, which were performed preoperatively, and 6 months after operation to evaluate left ventricular ejection fraction (LVEF%), chamber dimension, LVIDd and LVIDs.
Results:
Of the 52 patients selected for coronary artery bypass graft (CABG), 26 were assigned to off-pump group (Group-A) and 26 to on-pump group (Group-B). The purpose of the study was to evaluate the early outcome of OPCAB in patients with left ventricular dysfunction and to compare the results with that of on-pump group. The findings of the study obtained from data analysis are presented below.
Age & sex distribution: 65.4% of the patients in the off-pump group were over 55 years of age, while 69.2% of the on-pump group was over 55 years of age. The difference between the two groups in terms of age was not statistically significant (55.5 ± 4.5 years vs. 57.7 ± 5.4 years, p value 0.123). A preponderance of male sex was observed in both off-pump (88.5%) and onpump group (84.6%). The male to female ratio of the selected patients was roughly 8:1. CCS functional class at baseline shows that majority of off-pump and on-pump groups (80.76% in offpump and 76.92% in on-pump) had class-III anginal pain. Very few cases of both the groups had class-II and class-IV disease. NYHA functional class demonstrates that over three-quarter (76.9%) of the patients in both off-pump and on-pump group had NYHA class-III. Table I shows the ventricular function determined by echocardiography at baseline. The mean LVEF, LVIDd and LVIDs all were found to be homogeneously distributed between groups (35.2 ± 3.2 vs. 33.4 ± 3.8, p value 0.069; 53.7 ± 1.8 vs. 54.1 ± 2.3, p value 0.465 and 43.2 ± 2.0 vs. 43.5 ± 1.5, p value 0.544 respectively). In terms of changes in LVEF following CABG, offpump group apparently experienced a better improvement compared to on-pump group. However, the difference between the groups in terms of improvement of ejection fraction (EF) was not statistically significant (Table V) . In our study there was no bias in terms of age distribution and both sexes were homogenously distributed in OPCAB and on-pump group. In our present study the predominant risk factors were smoking and hypertension. (50.0% vs 46.2% and 59.2% vs 61.5%) in off-pump vs on-pump group respectively. All the common risk factors like smoking, hypertension, diabetes and dyslipidemia were homogenously distributed between the groups. There was no significant difference between the groups in terms of distal anastomoses. The total operation time in OPCAB group (227.50±15.7 min) was significantly less than that of on-pump group (291.42±58.1 min) in this study. In our study operative mortality was 7.7% in onpump group where as there was no mortality in OPCAB group, however it was not statistically significant. The mean duration of ventilation in the off-pump group was significantly less (16.1 ± 1.8 hours) than that required in on-pump group (25.7 ± 9.7 hours) (p < 0.001). The mean ICU stay was also much less in the off-pump group (31.7 ± 3.6 hours) than that needed in the on-pump group (45.5 ± 7.4 hours) (p < 0.001).
Ventricular function by echocardiography:
Our study revealed that 76.92 % patients in OPCAB group and 80.76 % in on-pump group were symptomatic with anginal pain having CCS functional class III preoperatively. Thus in terms of CCS class there were no significant difference preoperatively between the groups. Postoperatively one month after CABG in OPCAB group 43.47% and 56.52% belonged to CCS class I and II, while in on-pump group 38.1% and 57.14% were in CCS class I and II respectively with least 4.76% in class III. None of the patients in OPCAB group was found in class III. Postoperatively 6 months after CABG more than 95% of the off-pump group and 90% of the on-pump group had CCS class I and rest of the patients had CCS class II. Both the group experienced significant postoperative improvement in terms of CCS functional class after CABG but when it was compared between the groups was found to be insignificant.
Our study showed over three quarters (76.9%) of the patients in both off-pump and on-pump group were in NYHA class III preoperatively. Though on-pump group had NYHA class IV a bit higher (11.8%), the difference between the two groups was insignificant. Follow up data after 6 months of surgery showed more than 95.7% of the off-pump group returned to NYHA class I, compared to 85% of the on-pump group. Both the groups experienced significant improvement in NYHA functional class but when outcome was compared between the groups improvement was considered better in the off-pump group.
Youn et al. 4 in a study demonstrated significant increase in LVEF on follow up echocardiography from its preoperative value in both CPB CABG & OPCAB groups but there was no significant difference between the two groups in the degree of increase of LVEF. In OPCAB group preoperative LVEF 27.6% improved to 37.6% post operatively and in CPB CABG group LVEF improved from 27% to 34.9%. This study also showed that the left ventricular end diastolic dimension and left ventricular end systolic dimension decreased significantly during follow up in both the groups but there were no significant differences between the two groups in the degree of changes of parameters.
Skorpil et al. 6 reported in a study that LVEF (assessed by echocardiography) improved from 23.1% preoperatively to 36.0% post operatively. Nurözler et al 7 in a study on off-pump coronary artery bypass for advanced left ventricular dysfunction showed significant improvement in LVEF in post operative course.
In our study comparison of changes in echo parameters between baseline status and 6 months Cardiovas Journal after CABG in both the OPCAB and CPB group revealed significant improvement of EF from its baseline status. In off-pump group LVEF improved from its preoperative status 34.9±3.1% to 48.5±3.0% after 6 month. Similarly it was observed that in the on-pump group preoperative LVEF increased from 34.2±3.7% to 46.2±4.6% 6 months after CABG. The mean difference of LVEF from baseline status to 6 month postoperatively was 13.6±1.7% in offpump group and 12.6±2.3% in on-pump group. The off-pump group experienced better improvement in LVEF compared to on-pump group, but the difference of improvement in EF between the groups was not statistically significant. These findings indicate functional improvement as well as effectiveness of revascularization of the ischemic zone due to coronary artery bypass grafting.
Conclusion:
From this study it can be concluded that both the surgical strategies improved the myocardial function and early outcome in patients with left ventricular dysfunction. Marked improvement was observed in CCS class, NYHA class and regional wall motion abnormality 6 months postoperatively. LVEF significantly improved 6 months postoperatively in both OPCAB and on-pump groups. But the difference of improvement between the groups was not significant. OPCAB patients however had significantly shorter ventilation time and ICU stay compared with CPB group. This gives an economic advantage both for the patient and the health care provider. The limitation of this study is definitely the small number of patients. With such small number of patients, clinical advantage of one of the methods couldn't be made. In a follow up study with enrolment of bigger number of patient could draw more conclusive decision.
